Summary. A family is described with essential non-progressive chorea occurring in an autosomal dominant inheritance pattern over four generations. A few families with an apparently similar disorder have been reported previously. This condition is characterized by early childhood onset of chorea which is not progressive and is compatible with a long life. It is not associated with dementia, seizures, rigidity, or ataxia. It is a socially embarrassing condition and may, sometimes, be associated with behavioural problems and learning difficulties. For genetic counselling, it is important to distinguish this disorder from Huntington's disease and other hereditary disorders associated with chorea.
Numerous diseases have been associated with chorea, but the most common hereditary disorder producing chorea is Huntington's disease. Because there is no definitive test for Huntington's disease apart from necropsy, it is sometimes difficult to differentiate it from other causes of chorea. A family history of chorea is considered extremely useful in arriving at the diagnosis of Huntington's disease. However, in the past 8 years there have been a few reports of a non-progressive hereditary movement disorder referred to as 'benign familial chorea' which is distinct from Huntington's disease. We have recently evaluated a family with such a condition and wish to describe the salient features of this seldom mentioned clinical entity and compare it with other familial disorders associated with chorea.
Description of family
The proband (V.5) was a 6-year-old white boy who was the product of a full-term, uncomplicated pregnancy and delivery. He passed the usual developmental motor, language, and social milestones of infancy and childhood at normal times. However, between the ages of 1 and 2 years his father noticed slight jerky movements of his son's hands which he recognized as the same .35' movements occurring in the other members of his family. The boy did average work in kindergarten and first grade but had some difficulty with handwriting and drawing. He had no rheumatic fever, seizures, meningitis, or serious head trauma.
Physical examination showed a co-operative boy of normal size and proportion for his age. He had mild choreiform movements of his fingers and hands at rest, which were increased with stress but were never severe. The movements were sudden, jerky, of small amplitude, and generally involved distal parts of the upper extremities. Similar movements were occasionally noted of the shoulders, feet, and head. Facial grimacing is only rarely seen. He had modest difficulty in maintaining tongue protrusion. There was an excessive amount of finger 'piano playing' when his arms were outstretched. He did not have myoclonus, intention tremor, ataxia, or dystonia. He was clumsy in performing co-ordinated motor tasks such as hopping on one foot and he was unable to skip. Handwriting and figure drawing were done unsteadily and irregularly. Deep tendon reflexes were brisk and symmetrical and plantar reflexes were down-going. Muscle tone was normal. Testing of cranial nerve function and appreciation of sensory modalities was normal. The remainder of the physical examination was unremarkable. He had no heart murmur.
The following laboratory tests were normal: skull xrays, electroencephalogram, urine amino-acid and muco--polysaccharide screen, serum calcium and phosphorus, anti-streptolysin-0 titre, and caeruloplasmin. Records of an examination at age 41 reported choreiform movements of her arms and face, mild 'intention tremor', and a divergent squint. These abnormalities did not interfere with fine motor tasks. She had no ataxia, spasticity, or sensory deficits. Optic discs were normal. The frequency and severity of her movements did not change during her adult life, but they were a continual social embarrassment to her. At one time she is said to have received electroshock therapy for her 'nervousness'.
At age 65 she developed carcinoma of the colon. It was then known that her children also had chorea and her physicians raised the possibility of Huntington's disease. Examination at another hospital showed a thin, apprehensive woman with 'severe nervousness'. At rest she was 'nearly free' of adventitious movements and drank easily from a cup of tea. However, with stress or anxiety she had almost constant jerking movements of her arms and legs and sucking in and out of her lower lip. Descriptions of her movements included 'jerking, twisting, tuming, grimacing' and one observer noted 'tremor' on finger-to-nose testing. A neurologist described her movements as 'more choreiform than athetoid'. Her memory and intellect were normal, deep tendon reflexes were all present, and symmetrical and her plantar reflexes were down.
The following laboratory studies were normal: chest Davenport and Muncey (1917) . The present disorder is quite unlike childhood-onset Huntington's disease which is always progressive and usually associated with rigidity, seizures, and mental deterioration (Byers and Dodge, 1967) . The present family does not have acanthocytes, hyporeflexia, or prominent orofacial dyskinesia as described in the familial choreaacanthocytosis-normolipoproteinemia syndrome, which is clinically similar to Huntington's disease (Critchley, Clark, and Wikler, 1968; Levine, Estes, and Looney, 1968; Cederbaum et al, 1971; Aminoff, 1972) . The familial paroxysmal choreoathetosis syndrome is a heterogenous clinical entity, but the paroxysmal nature of the chorea, its precipitation by sudden movement, and the electroencephalogram abnormalities noted in some patients are not present in this family (Kertesz, 1967 ; Perez-Borja, Tassinari, (1973) has given a relatively complete listing of these diseases.
It should be noted that pseudohypoparathyroidism is thought to be an X-linked dominant disorder associated with resistance to parathyroid hormone, hypocalcaemia, skeletal anomalies, and mental retardation that is occasionally associated with chorea. Familial calcification of the basal ganglia represents several rare syndromes in which rigidity and Parkinsonian features are more common than chorea, and skull x-rays may show the mineral deposits in the basal ganglia and dentate nuclei. The age of onset of extrapyramidal or cerebellar signs is highly variable. Some persons with typical x-ray findings are asymptomatic. A few patients have had microcephaly, mental retardation, and seizures. Both autosomal dominant and recessive inheritance have been described (Lowenthal and Bruyn, 1968; Moskowitz, Winickoff, and Heinz, 1971) . Hallervorden-Spatz syndrome is a rare disease of childhood onset associated with mineral deposition in the basal ganglia. It is probably autosomal recessive and produces rigidity and progressive dementia in addition to choreoathetosis. There is no definitive diagnostic test during life (Meyer, 1963) . There are numerous hereditary disorders producing myoclonus which in some instances may be difficult to distinguish from chorea, as noted by Refsum and Sjaastad (1973) .
Other diseases with a genetic component that have sporadically produced choreiform movements include: Bassen-Kornsweig's ataxia-abetalipoproteinaemia (AR), various neuronal lipid storage disorders (AR), Friedreich's ataxia (usually AR), dystonia musculorum deformans (AD and AR), phenylkentonuria (AR), ataxia telangiectasia (AR), Pick's disease (often AD), Alzheimer's disease (AD in some families), and Gilles de la Tourette (increased familial incidence) (Bruyn, 1973 (Refsum and Sjaastad, 1973) has suggested that the family reported by Haerer actually suffers from a form of myoclonus, emphasizing the ambiguous nature of clinical terms describing various movement disorders. The present family's movements are best described as chorea, though that term is imprecise, and it may sometimes be difficult to distinguish chorea from other forms of movement disorder. In any event, chorea is simply a clinical description of certain variable adventitious movements, not a disease entity. It is not surprising that a genetic autosomal dominant disease is variable in its expression.
Pincus and Chutorian (1967) described a familial benign chorea associated with intention tremor in two families. They noted childhood onset, autosomal dominant inheritance, normal intellect, and lack of progression. An intention tremor of mild to moderate degree was seen in the upper extremities. The gait was not ataxic. Sadjapour and Amato (1973) reported a family with nonprogressive chorea, childhood onset, and no tremor. The children were maladroit, had dull normal IQ's, and were not doing well in school. Some family members had been institutionalized for psychosis or mental retardation, but their precise mental status was unknown. Chun and co-authors (1973) presented two families with childhood onset, nonprogressive chorea. Neither intellectual deficit nor intention tremor were described. Inheritance appeared to be autosomal dominant.
Chun and co-authors (1973) and Nutting, Cole, and Schimke (1969) The underlying pathophysiological and biochemical mechanisms of familial essential chorea remain undetermined. Chorea is usually thought to represent impairment of the corpus striatum, with the severe involvement of the caudate and putamen in Huntington's disease being the classic example. Caudate atrophy in advanced Huntington's disease is often, but not always, demonstrable by pneumoencephalography (Blinderman, Weidner, and Markham, 1964) . It is of interest that the caudate was of normal size in the 65 year-old affected adult in this family studied by pneumoencephalography. The clinical overlap with intention tremor and possibly myoclonus noted in previous reports of this condition suggests extension of the disease process to the cerebellum-dentate nucleus system in some cases. No effective drug therapy has been found in our limited experience with this family, and further modes of drug therapy are planned.
The differentiation of this relatively mild and nonprogressive disorder from Huntington's disease and other hereditary disorders associated with chorea is of obvious importance for advising affected families about prognosis and giving genetic counselling. The early childhood onset, lack of progression over many years, and absence of dementia clearly distinguish this disorder from Huntington's disease.
